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ABSTRACT 

This paper explores whether phenomenology, in 
general, and the case of Johann Wolfgang von Goethe's 
phenomenological optics in particular, provides a case and a location 
for "minimal realism," located between the extreme positions of 
absolute scientific realists and "radical rhetoricians." The paper 
begins with a description of the multi-definitional terms "rhetoric" 
and "science." The paper employs the variety of rhetoric that 
conriders scientists and the content of their work by case analysis. 
The paper notes that, although the rhetorical discipline is 
relatively young, a standard approach to discussing rhetoric and 
science is to discuss the rhetoric of science, exposing the 
non-scientific elements of science or scientific writing. Outlining 
the history of optics before Newton, the paper also discusses Goethe 
as a scientist, his theory of color and contribution to optics, and 
his phenomenological science. The paper offers an illustrative 
application of phenomenological optics in practice in the regulation 
of air pollution in the Commonwealth of Pennsylvania. The paper 
concludes that the discipline of rhetoric has historically been 
called upon to facilitate "getting on with public business" such as 
environmental regulation as epistemologicai certainty continues to 
erode and mathematics no longer carries the day. (Contains 57 notes.) 
(RS) 
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Oh, but the authorities of the temple of Zeus at Dodona, nry friend, 
said that the first prophetic utterances came from an oak tree. In fact 
the people of those days, lacking the wisdom of you young people, were 
content in their simplicity to listen to trees or rocks, provided these 
told the truth. For you apparently it makes a difference who the speaker 
is, and what country he canes from; you don't merely ask whether what he 
says is true or false. 

— Plato, Phaedrus, 275b-c 
Introduction 

In traditional epistemology, science is presented as neutral subjects 
observing objects for the purpose of knowing the truth of those objects. In 
1927, physicist Werner Heisenberg successfully challenged the possibility of 
such a practice of science — subjects cannot observe objects neutrally. His 
"uncertainty principle," as it came to be called, announced that it is iitpos- 
sible to determine accurately two variables, such as position and momentum of an 
electron, simultaneously. 1 This came as a shock to much of the scientific 
world, and to much of scientif irally^etermined culture in general in 1927 
because it challenged the role we had ascribed to science practice-the role of 
knowing objects objectively. One hundred thirty-five years earlier, Johann 
Wolfgang von Goethe had already observed what Heisenberg later announced. But 



BEST COPY AVAILABLE 



Pheromenological Optics 

2 

Goethe was not shocked. He rather welcomed it, because for Goethe, the role of 
science was not so much to knew objects objectively, but rather to gain insight 
into the metamorphosis of the scientist as he or she interactively observes 
nature. 

This essay is divided into three parts: the placement of Goethe's 
pherranenological optics as a case study of the rhetoric of science; an outline 
of Goethe's practice of phenomenological optics; and an illustrative applica- 
tion of pherKamerological optics in practice in the regulation of air pollution. 
In defining the parameters of the essay, I am of course at the same time ex- 
cluding many things which the essay shall not discuss-most notably, quantitative 
optics. In doing so, I shall nevertheless try very much not to make this essay 
a "turf battle" in the field of optics specifically, nor in any other area 
generally. I recognize this to be a serious task, as evidenced by the two 
thousand year-old debate between the disciplines of rhetoric and philosophy. In 
that debate, I take episteraology to be philosophy's celebrated offspring, and 
science to be the favor of the brood. Rather than denigrate the philosophical 
tradition of science and extol the advantages of the rhetorical world view, I 
shall attempt to break from that "either-or" mentality and locate the case of 
qualitative optics in a different place altogether ... I shall locate it in 
phenomenology. 

Within the disciplines of rhetoric and science, a polarization of extreme 
positions has developed which would place s'J-called "radical rhetoricians" at 
one pole and absolute scientific realists at the other. (For the purposes of 
this essay, one may substitute "logical positivists," "science made," "classic 
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view of science," or "the received view of science" for the "absolute scientific 
realist" in the previous sentence.) 2 Ihese extreme positions are indeed ex- 
treme, and also somewhat exclusive. At the radical rhetoric end, one may find 
Alan G. Gross, working the Derridean claim "II n'y a pas de hors-texte" in 
science, 3 and at the other end, good old-fashioned scientific realism, stead- 
fastly remaining guard under the Royal Society's motto, "Nullius in Verba ." 
Within the rhetoric of science field, as it is currently emerging, the discus- 
sion has not been joined by the voice of the absolute scientific realists. The 
intolerant realists, in their hegemonic power position, refuse to admit the 
possibility that rhetoric can be constitutive of science. As one proceeds away 
frail the absolute scientific realism pole toward radical rhetoric, however, one 
comes at sane point upon the more congenial position of "minimal realism." 
Minimal realism, as represented by Trevor Melia and J. E. MoGuire, 4 allows 
for rhetoric to be recognized as somewhat constitutive of science, but does not 
allow rhetoric to be all encortpassing, as would Gross 1 " sub specie rhetoricae " 
agenda. For the minimal realist, although rhetoric may account for much (hence, 
"minimal") , at some point the real world "out there" becomes recalcitrant and 
refuses to be constructed by text alone (hence, "realism") . The task is now at 
hand to locate this point. In this essay, I shall explore whether phenomen- 
ology, in general, and the case of Goethe's phenomenological optics, in 
particular, provide a case and a location for this point. 

Three Varieties oZ "Rhetoric" 
Before examining the substantive interface of rhetoric and science, let me 
first offer what I mean when I use these multi-definitional terms "rhetoric" and 
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"science." First, the use of "rhetoric." What manner of rhetoric is being 
applied to science in the discipline kncwn as the "rhetoric of science?" As 
Kenneth Burke has pointed cut, the word "rhetoric" has several denotations. At 
another level, one may use "rhetoric" is an act of persuasion, or as Aristotle 
defined it, "the faculty of observing in any given case the available means of 
persuasion." 5 In addition to that, one may use "rhetoric" to refer to the 
analysis of acts of persuasion. One may analogize this distinction to that 
between "arimnal" and "criminologist. 1,6 

The distinction between rhetoric as acts and rhetoric as analysis of acts 
presents a difficult sort of paradox in academic analytic prose such as this 
because once a distinction among the uses of the word "rhetoric" is articulated, 
one has automatically moved into the analysis of rhetoric and is not engaged in 
the act alone. Of course, one can still engage in persuasion while talking 
about persuasion (and perhaps most effectively then!) , but one cannot be only 
operating under the first variety of "rhetoric" at this point. As applied to 
other texts and discourses, rhetorical analysis which mobilizes the first two 
varieties serves to analyze the packaging of an otherwise non-rhetorical 
substance. All forms of text and discourse, due to their sheer linguistic 
make-up can be analyzed in this way. Therefore no limits shall be encountered 
when employing the first two varieties. Consequently, the limits of the 
application of rhetoric to science shall not be found within these first two 
denotations of the word "rhetoric." "Presumably even those who believe that 
science qua science is iiumune to rhetorical critique would nonetheless grant 
that situated acts of scientific discovery, science policy, science popular! za- 
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tion, priority claims in science and so forth are susceptible to rhetorical 
scrutiny of the first varieties." 7 In short, the identification of tropes 
from allegory to zeugma may indeed enhance an appreciation of style, but such an 
exercise will not help to determine hew much of science is constituted by 
rhetoric. 

This brings one to a third variety of rhetoric — rhetoric as world view. It 

is only with this third variety that one may encounter a limit to so-called 

"radical" rhetorical analyses, for only here is rhetoric constitutive. 

[This] third usage ewes its currency to the so-called 
sophistic tradition in rhetoric. ... On this view, the 
rhetorical resort to aesthetic instead of epistemic criteria is 
not, contra Plato, the result of a willful and perverse deter- 
mination to exploit the vulgar susceptibilities of popular 
audiences but an ackncwledgment of the necessity of getting on 
with public business in the face of a tragic and paralyzing loss 
of certainty . 8 

Employing the third variety of rhetoric, I shall consider scientists and 

the content of their work by case analysis. Case analysis is at least one point 

upon which the radical rhetoricians, as represented by Alan G. Gross, and the 

minimal realists, as represented by J. E. MoGuire and Trevor Melia, do agree: 

The radical rhetoric of science I advocate does not 
foreclose on the possibility that MoGuire and Melia are correct, 
that there is a limit to rhetorical analysis. But the per- 
suasiveness of any demarcation between rhetoric and science does 
not depend on a priori considerations; instead, it relies on the 
ultimate failure of radical rhetorical analysis. 9 

Although Melia and MoGuire may find Gross 1 above statement to be loaded in his 
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cwn favor, it does suggest that case analysis is necessary to determine the 

limits, if any, of the discipline kncwn as the rhetoric of science. Melia also 

requires case study for making this determination when he writes that 

[inside] the once impenetrable walls of hard science . . . 
lies terra incognita for rhetoric. And no amount of debate about 
the work of the philosophers of science, whatever its merit, will 
secure scientific territory for rhetoric. . . . Fortunately there 
is a sizable, and growing, body of literature by scientists on 
science. . . . There appears to be no reason why a rhetoric of 
science should not be based on the proncaincements of these pivotal 
scientists. 10 

Next one must ask what vise of the term "science" is being considered in the 
discipline known as the rhetoric of science. Although the discipline is rela- 
tively young, the corpus of literature is growing, and a standard approach to 
discussing rhetoric and science is, as noted above, to discuss the rhetoric of 
science. 11 Even when specific cases of science via scientists are considered, 
they have been most often cases of the "received" views of science subject to 
rhetorical scrutiny of the first two varieties, resulting in critiques of the 
packaging of science, but not in the content of science. Thereby, to varying 
degrees, authors have hoped to "expose" the non-scientific elements of science 
or, at least, of scientific writing. This approach and its work product have 
served to keep the "turf battle" mentality alive between radical rhetoricians 
and absolute scientific realists alike. One should note that as between 
rhetoric and science, the application of rhetoric to science is the only dir- 
ection in which the dialogue between rhetoric and science occurs, even for the 
radical rhetoricians. In this forum, neither rhetorician nor scientist is 
concerned with something like the "science of rhetoric." Before turning to 
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the case of phenomenological optics, several questions must yet be addressed. 
The "case" with which I am concerned is Goethe's theory of colors and his 
contribution to optics, qualitative analyses of light, vision, and color. In 
considering this case I shall try not to make this a contest with Newton's 
Opticks , 12 as has previously been the unfortunate treatment. 13 

While phenomenology speaks to all sciences, optics is of special concern 
for several reasons. Among the classical scientists, the fields of optics, 
harmonics, mechanics, and astronomy were studied together. Therein, optics and 
harmonics ostensibly maintain explicit human-sense elements; that is to say that 
seeing and hearing are intrinsically part of the nature of these disciplines. 
For Goethe, this human interaction with the phenomena is constitutive of 
science. Furthermore, as between sight and sound, sight metaphorically repre- 
sents knowing, as in "insight" and "idea." 14 Goethe recognized this con- 
nection in the relation of his theory of colors to the theory of music: "Both 
are general, elementary effects acting according to the general law of 
separation and tendency to union, of undulation and oscillation, yet acting thus 
in wholly different provinces, in different modes, on different elementary 
mediums, for different senses." 15 In addition, in many religious traditions, 
including Christianity and Islam, (which account for many of the scientists 
concerned with optics in this discussion) light is associated with knowledge. 

In order to place my discussion in historical context, I shall briefly 
outline the path of "light" which preceded Newton. In the ancient world, 
s veral different theories of light and vision developed. "The conmon premise 
of all ancient theories of vision was that there must be same form of contact 
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between the object of vision and the visual organ, for only thus could an object 

stimulate or influence the visual pcwer and be perceived. 16 Much of the 

literature on ancient theories of vision concerns the debate between 

jitxomissionists, who believed that objects somehow emitted rays which travelled 

to the eye, and extramissionists, who believed that it was the eye which emitted 

the ray, which ray then travelled to an object. Once a direction for the ray 

was established, much of the ensuing discussion concerned whether the ray was a 

real entity, and the medium through which these rays passed en route to either 

the eye or the object. 

But to classify ancient theories of vision in terms of the 
direction of radiation or the role of the medium in vision is to 
overlook fundamental aspects of ancient optics — and also to make 
the debate among the various theories seem trivial and those who 
debated it for a thousand years look foolish. There is another 
scheme of classification, based on the aims and criteria of visual 
theory, which is far more basic and, therefore, more signifi- 
cant. 17 

Included in the group of optical theories, based on the aims and criteria 
of their respective proponents, is a mathematical theory, a physiological 
theory, a physical theory, and the mixed theory of Plato. The mathematical 
theory, originating with Euclid and Ptolemy in Greece, and al-Kindi in Persia, 
offers a geometrical explanation of the perception of space. It is classified 
as an extramissionist view. The aims of these theorists are to develop a 
"mathematical theory of perception in which the visual cone [the apex of which 
is at the eye] accounts for the localization of objects in the visual field, and 
the apparent size and shape of the objects. 1118 Ptolemy and al-Kindi added 
physical content to this theory as well, whereby they posited actual physical 
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rays as real entities. This added physical extension of rays is not a part of 
the criteria for judging the plausibility of the theory based on its 
mathematical explanatory powers, however. 

The physical theory, originating with Aristotle in Greece, and advocated by 
al-Razi, al-Farabi, Averroes (Ibn Rushd) , and Avicenna (Ibn Sina) in Persia, and 
Albert the Great and Thomas Aquinas on the Continent, is divided between 
Aristotle 1 s notion that vision occurs when objects have information transmitted 
to the eye via a medium, 19 and the atomists theory of eidola (or simulacrum , 
in Latin) , whereby the eidola . which are thin films like the skin of a cicada or 
snake, and are composed of atom assemblies, are capable of ccsnimanica'Ling the 
visible attributes of objects to the eye, so as to create an impression of the 
object. As such, both types of the physical tradition are intromiss ionist in 
nature. The aims of works by researchers in this field are to provide a causal 
or physical account of vision and to explain in physical terms hew the visible 
qualities of objects are cxxtimunicated to the organ of sight. 

The physiological theory, as announced by Galen in Greece and brought 
forward by Hunain ibn Ishaq in Persia, is concerned with the theory of the eye*s 
anatomy. The aims of the works in this tradition are to provide a physiology of 
sight through the anatomy of the eye. The physiological tradition fails to 
account for the psychology of the observer, however, or for his or her 
"functional capacities," as Aristotle would call them. That is to say, we do 
not directly observe rods and cones, but rather people and houses and other 
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three-dimensional objects. For Aristotle, explaining what one picks up as a 
visual input, that is, integrated three-dimensional objects, is first and 
foremost in the aim of a theory of vision. 

After the translation of Greek works became available in the Arab world, 
many scientists had all of the above variety of theories of optics at their 
disposal. In his essays "The Science of Optics" 20 and "Late Thirteenth- 
Century Synthesis in Optics" 21 , historian of medieval science, David C. 
Lindberg, suggests that Alhazen then accatplished a synthesis of these 
previously distinct traditions, which Roger Bacon carried forward, accompanied 
by his followers, John Pecham and Witelo. That synthesis is xnown as "per- 
spectivism" and eventually formed the foundation for Kepler's theory of vision, 
according to Lindberg. In support of his preposition, Lindberg juxtaposes 
excerpts from the writings of Bacon, Pecham, Witelo and Alhazen, inter alia , 
which ostensibly treat the same subjects in the same ways and yield similar 
results. This self-serving comparison is carefully edited to present only those 
areas where the authors do seem to agree, however, and fails to acknowledge that 
in sane instances, scientists use language conventions of one theory in one 
discussion and conventions of another theory in another discussion area (cf . 
Aristotle's intromissionist approach in De Anima and his extramissionist 
approach in Meteorology ) but do not subscribe to theories underlying those 
conventions necessarily. Lindberg 's "synthesis" account also fails to admit the 
importance of the intromisionist-extramissionist debate, a debate which not even 
Lindberg suggests was "synthesized." As one studies Newton's and Goethe's 
theories of optics, it becomes clear that indeed the separate encient traditions 
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continued on past the middle ages, and while Newton carried the mathematical 
tradition of optics forward, Goethe carried the physical and physiological 
traditions of optics forward. 22 The interesting question is why has the 
mathematical tradition not only been carried forward, but carried the day as 
well? 
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Goethe as Scientist 

"There appears to be no reason why a rhetoric of science 
should not be based firsthand on the prorKXincements of these 
pivotal scientists. 11 

— Trevor Melia 23 

Although I am somewhat certain that Melia did not have Goethe in mind as 
one of "these pivotal scientists" when he wrote the above, there is cartelling 
evidence to suggest that Goethe nevertheless is. Goethe's name may not imme- 
diately come to mind, however, when looking for pivotal scientists. Even when 
his friend, the Grand EUke of Sachsen-Weimar, Karl August, called Goethe to 
serve as Privy Councilor of legation to the Weimar Duchy, he did so because of 
Goethe's reputation as a poet, not because of his legal (Goethe practiced law as 
well) or scientific abilities. 24 Yet Goethe regarded himself much more 
ijmportantly a scientist: "I don't flatter myself in the least for all I have 
acccxrplished as a poet. Some of my contemporaries have been fine poets; even 
finer poets have preceded me and there will be others after me. However, that I 
have been the only one in my century who knows the truth in the difficult field 
of color theory, that is a fact concerning which I take sane pride . . .." 25 
In the current age of specialization, we have accepted, as a general rule, the 
idea that for an individual to truly specialize to the point of being "pivotal" 
in his or her chosen field, he or she must endeavor therein to the exclusion of 
all else. Thus Goethe's notoriety as a poet serves to exclude his name from the 
list of pivotal scientists. 

A second, and perhaps more important, reason why Goethe's name is not often 
mentioned in scientific circles is the current privileging of quantitative over 
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qualitative science. 26 Rejecting the wisdom of the ancients, current scien- 
tific explanation tends toward quantification without proportional qualitative 
considerations . 

Goethe was clearly conscious of the existence of an earlier attitude which 
accepted non-mathematical science, when he wrote, "DaB eine PhysUt unabhangig 
von der Mathematlk exist iere, davon schein man keinen Begriff mehr zu 
haben." 27 [It seems that no one has the concept of physics existing indepen- 
dent of mathematics any longer.] Yet, one should consider Goethe as a scientist 
not only because he himself did, but also because other scientists did, as 
evidenced by such noteworthy references as: August de Saint-Hilaire's many 
references to Goethe's plant morphology in his standard textbook Legons de 
Botanique (1841) ; Alexander von Humboldt's ackncwledgment of Goethe's science 
and his dedication of his first book on plant geography to Goethe; Werner 
Heisenberg's support of Goethe as a scientist of merit in Wandlunqen in den 
Grundlagen der Naturwissenschaf t (Zurich, 1947) and also in "Das Naturbild 
Goethe's und die technisch-naturwissenschaf 1 1 iche Welt" (Jahrbuch der Goethe 
Gesellschaft , xxix (1967) 27-42); biologist Agnes Arbor's support of Goethe's 
plant morphology and botany in her "Goethe's Botany" ( Chronica Botanica, X:2 
(1946) ; and the assertion by biologist Ernst Haeckel, K. H. Meding (1861 
pamphlet) , Ludwig Buchner, David Friedrich Strauss and zoologist Valentin 
Haecker (1927) that Goethe's biology is a precursor to the theory of 
evolution. 28 It is also generally accepted that Goethe discovered the 
independent intermaxillary bone in the human skull. 29 Because he rejected 
explanations of natural phenomena by means of causal sequences and because he 
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was interested in a science that is not based on mathematics, Goethe is not 
considered a scientist in the modern sense. Goethe's rejection of the 
humanly-^x^nstructed gloss of causality is resoundingly Humean: 30 "In der 
lefcendigen Natur geschieht nichts, was nicht in einer Verbindung mit dem Ganzen 
stehe, und wenn uns die Erfahrungen nur isoliert erschienen, wenn wir die 
Versuche nur als isolierte Fakta anzusehen haben, so wird dadurch nicht gesagt; 
dafi sie isoliert seien, es ist nur die Frage: wie finden wir die Verbindung 
dieser Phanomene, dieser Begebenheit." [In living nature, nothing occurs 
which is not connected to the whole, nothing is said when we consider only 
simple isolated experiences, and regard experiments as isolated facts; that 
they would be isolated raises the question: how do we find the connections 
of these phenomena, these occurrences.] 31 But most importantly, to consider 
Goethe a scientist, one must look to his work. 

Goethe's Theory of Color and Contribution to Optics 
In considering Goethe's theory of optics as an example of the rhetorical 
world view and a case testing the limits of radical rhetoric, I note that Gross, 
in his The Rhetoric of Science , does present a "rhetorical analysis" of both 
Newton's 1672 paper "Philosophical Transactions," in which Newton discusses the 
"phaenomena of colours," and his treatise, Opticks . 32 As indicated by the 
title of the chapter in which these analyses are found, however ("Style, 
Arrangement, and Invention"), Gross' analysis is limited to what Melia calls the 
second variety of "rhetoric," that is, the analysis of acts of persuasion. 
Gross writes: "In Newton's early paper [ "Philosophical Transactions"], the 
dominant arrangement is narrative; in his Cfeticks , virtually the same material 
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is set out as Euclidean deduction* In his early paper, Newton uses narrative to 
dramatize the clash between past and present; in his Opticks he uses Euclid to 
display the present as a deductive consequence of the past . . . ." 33 

What are the features of Goethe's theory of optics? For purposes of this 
essay, I am suggesting that Goethe's theory of optics provides a "rhetorical" 
consideration of light and vision. I am of course using the word "rhetorical" 
here in an expansive sense, and mean by it a world view based not upon 
objectivity or certainty, but upon phenomenology . The rhetorical world view, in 
consideration of aesthetic rather than epistemic criteria, is, as Melia has 
noted "not, contra Plato, the result of a willful and perverse determination to 
exploit the vulgar susceptibilities of popular audiences," 34 but is also not, 
contra Melia, merely "an ackncwledgment of the necessity of getting on with 
public business in the face of a tragic and paralyzing loss of certainty ." 35 
On the contrary, when one considers that for Goethe, "a human consciousness is 
as much a part of nature as is the life of a plant or the color of the moon seen 
through an evening mist," 3 ^ one need not limit a rhetorical world view of 
nature or science to "getting on with public business in the face of a tragic 
and paralyzing loss of certainty ." Rather than being a second choice when 
certainty cannot be obtained, or a detour to epistemology, 37 the rhetorical 
world view may indeed be a first choice in recognition of the aesthetic quality 
of human. experience. 38 Goethe 1 s detractors would have his theory of colors 
branded "subjective." For them, the world is neatly divided into subjects and 
objects, and since Goethe is largely not interested in describing and explaining 
"objects out there," they feel he must be explaining subjects, and thus his 
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theory and method roust be subjective • Such a siirplistic reduction of the world 
of experience ignores Goethe's sincere and fruitful effort to avoid the 
prejudices of the simple subject-object dichotomy, and assumes the positivists 1 
world view of subject and object to apply universally/ The pervasiveness of the 
subject-object world view since Descartes is so strong that it is difficult for 
us to imagine a world without it, let alone practice a science without it. Yet 
I tend to agree with Peter Salm when he states that M I have become convinced in 
the course of this study that to gain access, no matter how tentative and 
ephemeral, to the singleness of Goethe's vision, which perhaps more than ever 
before or since fused abstract theory with vital experience, is worth a great 
deal of effort." 39 

Goethe's Phenomenological Science 

"Hie object of research is no longer nature itself, but man's 
investigation of nature." 

— Werner Heisenberg 40 
Goethe's refusal to accept the subject-object split is at the root of his 
science. Although Goethe himself never used the term "phenomenology," 43 - he 
repeatedly deals with what he calls "phenomena" in his science. 42 Goethe's 
phenomenology not only dispenses with the subject-object dichotomy, it also 
bridges the theory-observation (what Galen and other ancients would have called 
the "dogmatist-empiricist") debate. Goethe comments that "Theories are usually 
overhasty fabrications of an impatient mind which would like to do away with 
phenomenon and consequently will inject pictures, concepts or even just words in 
their place*" 43 He goes on; "the highest boon would be to understand that all 
facts are already theory. The blue of the sky reveals to us the basic chromatic 
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laws. If we would only stop looking for things behind the phenomena; they 

themselves are the theory." 44 Yet Goethe is not advocating a simple 

empiricism either: 

It is sometimes unreasonably required by persons who do not 
even themselves attend to such a condition, that experimental 
information should be subndtted without any connecting theory to 
the reader or scholar, who is himself to form his conclusions as 
he may list. Surely the mere inspection of a subject can profit 
us but little. Every act of seeing leads to consideration, 
consideration to reflection, reflection to combination, and thus 
it may be said that in every attentive look on nature we already 
theorise. But in order to guard against the possible abuse of 
this abstract view, in order that the practical deductions we look 
to should be really useful, we should theorise without forgetting 
that we are so doing, . . .. 45 

The process of experiment is Goethe's method. It is only in the actual 
doing of the experiment, with the incumbent interaction of the phenomenon 'inder 
examination and the experimenter, that one can truly understand nature. Peter 
Salm sums it up neatly when he says "for Goethe, the ultimate aim of science is 
nothing other than the metamorphosis of the scientist ." 46 By contrast, with 
the standard hypothetico-deductive method in science, one first posits a 
hypothesis and then deduces whatever one logically can from the hypothesis. The 
source of the hypothesis is of little importance, but rather the product of the 
process is. Goethe does not posit a hypothesis first, but rather seeks a 
pattern in the phenomenon themselves. Then only through the labor of experiment 
can an active idea be developed. In a 1792 fragment entitled "Versuch als 
Vermittler von Objekt und Subjekt" ["Experiment as Mediator of Object and 
Subject"], Goethe provides a succinct definition of what he means by 
"experiment" : 
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Wenn wir die Erfahrungen, welche vor uns gemacht worden, die 
wir selbst Oder andere zu gleicher Zeit mit uns machen, 
vorsatzlich wiederholen, und die Phanomene, die teils zufallig, 
teils kiinstlich enstanden sind, wieder darstellen, so nennen wir 
dieses einen Versuch. 

[If we ourselves, or at the same time with another, inten- 
tionally repeat the experiences which have been done before us, 
and the phenomena, which new originates in part by chance and in 
part artificially, occurs again, this we call an ejq>eriment. ] 4 ' 

Thus to proceed scientifically, one must him- or herself perform experiments, 
not read or write about them. Science that is reading and writing about nature 
is an abstraction, and it removes one from the phenomena such that the scientist 
can not accede his or her intentionality to the phenomena. In a letter from his 
celebrated Italian journey, Goethe wrote that his scientific system of plant 
morphology was "hard to write in any case and impossible to comprehend from mere 
reading, even if everything were written ever so sharply and properly." 48 
Here then, in phenomenology, one finds a potential limt to the constitutive 
nature of rhetoric for science: Only those in the practice of experimenting can 
properly experience the phenomena in an interactive way. Without written or 
spoken text, a rhetorical analysis must redefine itself to encompass non- 
linguistic practices. While I recognize that radical rhetoricians may already 
claim such practices for their cwn, they must demonstrate the rhetorically- 
constituted nature of interactive experimenting to maintain that claim. 

Goethe offers a helpful analogy for understanding how the back and forth 
exchange between observer and observed presents the phenomena. In the Preface 
to his Theory of Colour, he writes: "We should try in vain to describe a man's 
character, but let his acts be collected and an idea of the character will be 
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presented to us." 4 ^ Goethe's scientist is constantly self-conscious. If one 
ceases to be self-conscious, his or her experimentation becomes simple habits of 
perceptions. In this way, the scientist is dealing not simply with empirical 
observations of phenomena, but with what Goethe calls "scientific phenomena," 
which will order themselves out of themselves. Fran the observation of the 
patterns of the phenomena, the scientist develops what Goethe refers to as an 
"intuition" with which it is possible "to deduce [ableiten] all the phenomena in 
their ideal relationships." 50 These ideal relationships are then called 
" Urpharemen ." One must keep in mind that these relationships are not abstract, 
however, they are an intuited ordering of qualities. As one reads Goethe 1 s 
Theory of Colours , one is invited to work the experiments out for him- or 
herself. First, Goethe asks the observer to look at the surroundings through a 
prism and note that light is not refracted except at the point where it meets 
the fringe of an object. Next, he has the reader look at a clear blue sky and 
notice that no colors appear through the prism except the blue of the sky. 
Refracted colors only come into view when a cloud appears, and then only at the 
outer edge of the cloud. Now he asks us to use sane of the specially prepared 
printed cards included with the Theory of Colours . (In the current English 
edition, these cares are not included, but colored plates are printed halfway 
through the book.) One by one, the experimenting reader looks at irregularly 
curved black and white lines, a regular pattern of squares, narrow black and 
white stripes, white stripes on a black background and a black stripe on a white 
background. This series of experiments provides pure boundary colors which 
constitute Urphareroen . Still more cotplicated arrangements are then depicted 
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which show how these boundary colors are manifested. This process illustrates 
how the experimenter experiences the phenomenon — the process, not the product 
are important. "The primary aim of science as Goethe understands it must be 
self-development, the metamorphosis of the scientist." 51 The notion of 
metamorphosis is even more pronounced in Goethe's work in botany, and is present 
in his mineralogy, meteorology and osteology as well. All serve to present 
boundary situations which demonstrate that perception is not located within the 
subject-object split. For instance, "when following botanical development, we 
do not see movement, but rather intend it, in the way that we unify intuitively 
the very different projective views of an object as we walk past. Nor do we 
actually see light, but rather only the ways in which it is darkened by objects: 
hence color is also in a very real sense an intentional construct." 5 ^ 

An Application of Goethe's Method 

I will new return to a question that I had raised earlier, that is, "Why 
has the mathematical theory of optics carried the day?" One may be tempted to 
answer, "Because it works." But in actual practice, Goethe's phenomenological 
optics in the tradition of Galen and Aristotle "works" as well. To illustrate, 
I will new turn to an example from applied science, as found in the Canmonwealth 
of Pennsylvania's air pollution regulations. 

The Pennsylvania Environmental Quality Board, an executive agency charged 
by the Pennsylvania General Assembly with the duty to promulgate regulations 
"for the prevention, control, reduction and abatement of air pollution . . 
." 53 promulgated regulations in 1971 wherein the emission of air contaminants 
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is limited by visual observation of the contaminants' opacity. This regulation, 
25 Pa. Code §123.41, states: 

A person my not permit the emission into the outdoor 
atmosphere of visible air contaminants in such a manner that the 
opacity of the emission is either of the following: 

(1) Equal to or greater than 20% for a period or periods 
aggregating more than 3 minutes in any 1 hour. 

(2) Equal to or greater than 60% at any tune. 

The Pennsylvania Department of Environmental Resources is a separate executive 
agency, charged by the General Assembly of Pennsylvania with the power and duty 
to inspect any air contamination source for the purpose of ascertaining compli- 
ance with 25 Pa. Code §123. 41. 54 To provide a method of enforcement of 25 Pa. 
Code §123.41, the Environmental Quality Board promulgated 25 Pa. Code §123.43, 
which states: 

Visible emissions may be measured using either of the 
following: 

(1) A device approved by the Department and maintained to 
provide accurate opacity measurements. 

(2) Observers, trained and qualified to measure plume opacity 
with the naked eye or with the aid of devices approved by the 
Department. 

Here, in 25 Pa. Code § 123.43, one can readily see that both Newton's method of 

measurement (by a device which produces numerical abstractions) and Goethe's 

method (observers who measure the opacity with the naked eye) are available. 

Yet in actual practice, the Pennsylvania Department of Environmental Resources 

has consistently used observers 1 naked eyes for the measurement. 55 An 

admonition of Goethe's is here broutfit to mind: 

Insofar as he makes use of his healthy senses, the human 
being is the greatest and most precise scientific instrument that 
can exist. And precisely this is the greatest disservice of 
modern science: that it has divorced the experiment from the human 
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being, and wants to know nature only through that which is shewn 
by instruments — indeed, wants to limit and demonstrate nature's 
capacities in that way. 56 

Although Pennsylvania courts have consistently upheld the application of 
the Goethean standard, they have not agreed as to whether it is "scientific." 
This is not surprising, given the dominance in our culture of the Cartesian view 
of science, with its subject-object. In Commonwealths Department of Environmen- 
tal Resources v. Locust , P a. , 396 A.2d 1205, 1210, the Pennsylvania 

Supreme Court quoted from the Pennsylvania Gomnonwealth Court in Qjmmonwealth v. 
United States Steel Corporation , 15 Pa. Commonwealth Ct. 184, 190, 325 A. 2d 324, 
328 (1974) and stated that "Courts are not scientific experts in the field of 
air pollution and should not be called upon to solve the scientific problems 
which the regulators and regulated should solve." -The Court went on to find 
that Locust's challenge to the sufficiency of visual observation evidence 
presented by the Department of Environmental Resources "must fail. The 
[Department] presented two witnesses, 'environmental protection specialists, ' 
who testified to visual observations . . .." (Emphasis added.) 

In another case, Midway Coal Company v. Commonwealth of Pennsylvania, 

Department of Environmental Resources , Pa. Comrronwealt h , 413, A. 2d 1139, 

1140 (1980) , the Court allowed visual observation to serve as evidence, but 
discounted it as non-scientific, and clearly made it subservient to "scientific" 
(that is, quantitatively scientific) evidence: "it has been held that, if an 
acceptable scientific test is available to measure the rate of emissions from a 
pollution source, proof of a violation of the Act must include evidence of such 
a test, [citations omitted] ... On the other hand, it has also been held that, 
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if no scientific (again read this as quantitatively scientific) test is 

available to measure the alleged pollution, proof of violation of the Act may 

rest on the evidence as a whole, including witnesses 1 observations . Rushton 

Minim Co. v. CaMonwealth, 16 Pa.Cmwlth. 135, 328 A.2d 185 (1974)*" (Brcphasis 

added.) A close look at the Rushton decision reveals that the Court in Midway 

did not read closely. In Rushton , the Court was dealing not with 25 Pa. Code 

§123.43, but rather with a section of the Pennsylvania Air Pollution Control 

Act, 35 P.S. §4003(5), which defines "air pollution" as: 

The presence in the outdoor atmosphere of any form of 
contaminant including but not limited to the discharging from 
stacks, chimneys, openings, buildings, structures, open fires, 
vehicles, processes, or any other source of any smoke, soot, fly 
ash, dust, cinders, dirt, noxious or obnoxious acids, fumes, 
oxides, gases, vapors, odors, toxic or radioactive substances, 
waste, or any other matter in such place, manner, or concentration 
inimical to the public health, safety, or welfare or which is, or 
may be injurious to human, plant or animal life, or to property, 
or which unreasonably interferes with the comfortable enjoyment of 
life or property. 

The Rushton Court stated "While scientific evidence (once again, quantitatively 
scientific) may be helpful in this type of case, it is not necessarily the most 
persuasive nor the exclusive means of proof ." (Emphasis added.) Rushton , 328 
A. 2d 185, 189. While at first blush the Court's opinion in Midway may serve as 
evidence of the position taken by Melia that rhetoric in its third variety, that 
is, as world view, is a regrettable necessity resorted to only when quantita- 
tively scientific evidence is unavailable, the Rushton Court supports Goethe 
when it states that "This Court has no knowledge as to the availability of a 
scientific measurement instrument which could gauge whether an atmospheric 
contaminant 'interferes with the comfortable enjoyment of life or property, ' 35 
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P.S. § 4003(5) , or of a method for determining whether such interference is 
'unreasonable, ' 35 P,S. § 4003(5)." Rushtcn , 328 A.2d 185, 189. The tone of 
this pronouncement by the Court echoes Goethe's very relevant insight: 
"Mathematics cannot dispose of prejudices; it can neither prevent obstinacy nor 
mitigate factionalism. It is impotent on all ethical matters. 57 

Conclusions 

A review of the history of optics indicates that several explanatory 
theories were considered by the ancients — physical , physiological, and 
mathematical — and that these traditions continued up until the middle ages. A 
close look at scientists engaged in optics even after the middle ages indicates 
that tendencies toward one or the other of these separate traditions persisted 
thereafter. Although Newton's corpuscular model of light has been largely 
rejected, his mathematical method and content have remained popular and 
constitute, in many instances, the received theory of the nature of light. 



ERLC 



In the Eighteenth and Nineteenth Centuries, Goethe, himself an established 
scientist in the fields of botany, mineralogy, osteology and optics, rejected 
the mathematical approach to science and sought instead a theory of colors 
founded in the Aristotelian tradition of physics. Why then, do we hear so 
little today of phenomenological science? Does it not "work"? No, indeed it 
does work, and it also functions in practice as seen in Pennsylvania's air 
pollution regulations. Ironically, it is traditional quantitatively-abstracted 
science which can be taken on board without the engagement of experimentation . 
Indeed that is one of the beauties of abstraction — one can simply consume the 
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reduced product without having undergone the process of experimenting. By 
comparison, Newton's theorizing, without repeated experimentation, has less to 
do with what is "really going on out there" than Goethe's experimental 
engagements. Thus the appeal of quantitative optics lies elsewhere; it lies in 
the ways in which it can be employed precisely without engagement. 

But more inportantly, Goethe's phero^enological science provides a possible 
case by which one can escape the trap of dichotomous thinking which grcws out of 
Cartesian science, and perhaps provides a case-point where upon one may place 
minimal realism between absolute realism and so-called radical rhetoric. As 
epistemological certainty continues to erode, and as the guarantor of certainty, 
mathematics, no longer carries the/ day, we are reminded that it has been at just 
such junctures in history that the discipline of rhetoric has been called upon 
to facilitate "getting on with public business," such as environmental 
regulation, an enclave traditionally held in the empire of epistemological 
science. 
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